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論 文 内 容 の 要 旨 
 
China's local government debt (local debt) has initially appeared in 1979, and has been significantly 
stimulated due to the fiscal system reform in 1994 and great bailout program in 2008. From 2008 to 
2013, the average annual growth rate is 28.8%. 
 
In recent years, local debt has attracted much attention because of the weak status of local 
governments. In this dissertation, provincial governments and all the lower levels are regarded as a 
whole, and collectively called "local government". 
 
If the rapid growth of local debt is indulged, it is very likely to lead local governments default and 
thereby cause terrible influences. The worst result might be political instability. Hence, not only 
scholars, but also policy makers, are paying great attention on the problem. 
 
Due to the deficiency of reliable data resource, most of previous researches are qualitative and 
focused on the sovereign level. In this dissertation, the main purpose is to extend previous 
researches to provincial level, and try to calculate the risk quantitatively. Meanwhile, consider the 
effect of other factors as far as possible. 
 
This dissertation consists of the following chapters: 
 
Chapter 2 is the current situation of China's local debt. 
 
In order to deal with the fiscal gap, there are two main methods: to issue local bonds and to borrow 
through other channels. China's local government bond has started since 2009, but the amount is 
small. Hence, local governments have established tens of thousands of companies and institutions, 
called "financing platforms", to borrow money from society and invest. 
 
It is necessary to clarify the research object. The term "government debt" refers to the debts that 
governments have responsibility to repay by their financial funds. This is what will be studied in this 
dissertation. Other types (mainly repaid by financing platforms) are called "contingent liabilities". 
 
A common approach to observe the debt situation is comparing it with international standard level 
and other countries. 
 
As of the end of Dec. 2012, China's governments at all levels bear the government debt of 19.07 
trillion yuan. In 2012, the debt-to-GDP ratio is 36.69% (central 18.16%, local 18.53%), which is lower 
than the prudential limit of 60% for developed countries (Anis and Iyanatul, 2010); however, the 
debt-to-revenue ratio (debt ratio) is about 160%, much higher than the internationally recognized 
warning line of 100%. This is because China's revenue level is low. 
 
Besides, select six countries and calculate their related indicators: 
 
Fig. 1 Debt-to-GDP Ratio and Proportion of Local Debt 
 
Compared with foreign countries, it is found that China's debt-to-GDP ratio is at a relatively low 
level. However, China's local debt proportion is found to be much heavier than other countries. 
 
As a summary, it can be said that the financial leverage of China is at a healthy degree, and is safer 
than most of other developed countries. However, because the revenue level is low, the financing 
capacity is not optimistic. In addition, the proportion of local debt is large and caution needed. 
 
Chapter 3 is literature review. 
 
To analyze risk at provincial level, the nature method is to extend previous researches and adopt 
widely used analytical tools. Hence, previous studies will be reviewed. 
 
1) Government debt 
Currently, in international academia, there are following results: The political struggle will increase 
the debt accumulation, and the short-sight is negative for debt situation (Alt & Lassen, 2006). The 
credit of government (Assmann & Boysen, 2012), liquidity risk (Favero et al, 2010) and global 
financing conditions (Maltritz, 2012) will affect government bond spreads. Local bond is good for 
municipal operation and urban construction (Ronald, 2006), but the government faces an endogenous 
debt limit beyond which the debt cannot be rolled over (Ghosh et al, 2013). 
 
In Chinese academia, research in this field started very late. It needs to be noticed the high level of 
local debt might worsen structural imbalances in China's economy (Tsui, 2011). In order to solve the 
problem, a representative method is to establish a local government financing system (Wang, 2010). 
It is interesting and admirable, but not quite realistic (Ma, 2007). 
 
As a summary, most of the studies are about sovereign debt and qualitative analyses, or the 
regulatory and fiscal system establishment. Almost no literature discusses quantitatively about local 
government debt. 
 
2) Credit default swap (CDS) 
A credit default swap (CDS) is a financial swap agreement, similar to insurance. It developed rapidly 
after the standardization in 1999. CDS quote (price) is an important signal to show the risk of the 
underlying asset(s). It can reflect the rating and default probability, and thus becomes a pricing tool 
of risk. There are also models to calculate CDS quote (Damiano Brigo, 2006; Jue Wang et al, 2012). 
 
Sovereign CDS is studied much fewer than corporate CDS. Currently, studies are mainly focusing on 
its general function, regional topics and regulatory. 
 
In sovereign risk market, daily CDS spreads for emerging market sovereigns are more related to 
global and regional risk premia than to country-specific risk factors (Fender etal, 2012). There is an 
information transmission mechanism between the bond and the CDS markets, but the long-term 
equilibrium relationship is complex (Delatte, et al, 2012; Liu, 2012). For China, country-specific 
factors significantly affect sovereign CDS spreads; while global factors have increasing impact from 
the global crisis (Eyssell, et al, 2013). Currently, the legal system for financial swaps mainly performs 
as domestic regulations and international cooperation. Most of domestic systems are inadequate. 
BCBS, IOSCO and the ISDA have played international roles, but there is still regulatory loophole 
(Qian, 2012). 
 
As a summary, there are researches on sovereign CDS, but no literature on the relation between 
CDS and local government risk. Fortunately, the models of estimating CDS quote and risk provide a 
new hint: to apply CDS onto local governments with respect to their bonds and debts. 
 
3) Shadow banking system 
Financing platforms borrow money through weak supervised and almost not regulated channels. 
These channels are collectively "shadow banking". 
 
The shadow banking system can build a bridge for the subprime borrowers and market surplus funds, 
so it makes capital allocation more efficiently. However, it has allowed more investors and financiers 
with weaker credit entering the market. The defects lead risks cannot be clearly perceived and to 
response. Therefore, the uncontrolled shadow banking system would increase potential risks rapidly, 
and it may be too late to notice crises. 
 
Related study shows, shadowed sector with the size exceeding the threshold will be associated with 
higher public indebtedness, higher interest rates paid on sovereign debt, a higher level of financial 
instability and a higher probability of sovereign default (Elgin et al, 2013; Mao & Wan, 2012; Wang 
Xiaozhen, 2013). The current situation is not optimistic for regulators. The scale of shadow banking 
is increasing, and the policy conclusions are hard to apply in short time (Acharya, 2012; Rixen, 
2013). 
 
This dissertation has analyzed the relation among all the Chinese articles published in core journals 
(over 200 totally) by 2013, and has drawn a literature tree. The main series of the issue network are 
as follows: 
a) Financial Innovation: Due to the practical inconsistency, financial innovation has been increasing 
since 1970s (Wang Da, 2012). However, there emerge many low quality securities, containing 
substantial risk (Geithner, 2008). 
b) Credit Creation: The credit creation mechanism of shadow banking contains substitution effect to 
commercial banks (Zhou, 2011). However, its defect makes the effect unstable and influences 
negative (Li & Wu, 2011). 
c) Credit Expansion: The shadow banking system can create credit. However, the excessive credit 
expansion and incomplete financial supervision bring new risks into financial system and harms the 
system stability (He, 2009; Yi, 2009a, 2009b). 
d) Regulatory: Information disclosure mechanism will be the focus of future regulation (Ba, 2009a). 
However, it is more important to establish a perfect financial market (Wang, 2011). 
 
As a summary, shadow banking must be noticed in related risk study. However, its research has just 
started and it will be alone to work in this field for quantitative research. 
 
Chapter 4 is the first part of estimating the default probability of China's local governments. 
 
CDS is initially invented as a type of credit guarantee contract, and thus the quote (price) of CDS 
indicates risk of underlying asset. The probability of default, and then credit rating, can also be 
estimated from the quote of CDS by models. 
 
The real market has shown that CDS can reflect the risk of sovereign bonds and corporate bonds. It 
is nature to consider that CDS would reflect the risk of local government bonds. Hence, in this 
dissertation, the new concept "CDS of local governments", or "local CDS" for short, is proposed. It 
is defined as the CDS of bonds of a local government, assuming the local bonds and CDS are traded 
in real markets. 
 
Generally, there are two main types of models about internal credit risk: structural and 
intensity-based models. Intensity model is based on the default probability, and therefore more suited 
to the second step. Structured model is based on economic parameters, but is specialized for 
corporate risk. So it is needed to modify it suitably 
(Wang Jue et al, 2012). 
 
In setting of structured models, default is related with the value of assets of a company. When the 
value of a company breaches a pre-determined level, the default happens. Structured models are 
firstly introduced by Merton (1974), and extended by Fisher Black and John Cox (1976). Their 
difference is when the default happens. Both in Merton and Black-Cox model, the total value of a 
firm’s assets are assumed to follow a geometric Brownian process. Hence, both of them are 
employed. 
 
Both in Merton and Black-Cox model, the asset value Vt is assumed as a diffusion stochastic process 
following a geometric Brownian motion: 
  
where Bt is the standard Brownian motion. 
 
Assume the debt level Lt follows a stable exponential growth. 
    
 
Based on Merton and Black-Cox model, the CDS can be considered as a call option (Gökgöz 
et al, 2014). Consider the survival probability: 
   
where          is the default time. 
 
The survival probability under Merton's model is 
    
 
where Φ is the CDF of standard normal distribution, and 
   
 
The survival probability under Black-Cox model is (T. Bielecki et al, 2009) 
   
 
where 




Use c to denote price (spread) of a single name CDS, and use N to denote the notional amount. 
Divide the time to discrete times ti: t0 = 0, t1, …, tn = T. The buyer of CDS contract pays the 
premium to the seller: 




where the second term Acc is accrual payment, and D is the discount factor. 
 
When the default occurs, the seller should pay the protection leg to the buyer: 
   
   
where Rec is the recovery rate. 
 
The non-arbitrage principle orders the two terms equal each other, so 




Now, apply the model onto local governments. The crucial problem is how to describe the assets of a 
local government. 
 
Due to Wang Jue, et al (2012), government's assets contain two parts: financial assets and 
non-financial assets. The problem is there is no data source for China's assets, to say nothing of 
local governments. Also, it would be hard to imagine using fixed assets to ease the fiscal pressure. 
 
In this dissertation, it is boldly proposed to use the revenue instead of the asset value. This choice is 
rash and reckless, but some local governments have already added repayment of local bonds as public 
expenditure. So it should be guaranteed by revenue, too. Anyway, it is a bad approach, but currently 
there is no other better method. 
 
Further, for simplicity and representativeness, select Shanghai (上海) as the object. Set t0 = 0 is 2010 
Q4, and the time interval is one quarter (0.25). 
 
There is seasonality in the revenue data. Add a seasonal factor St as an exogenous variable to remove 
the seasonality: 
     
 
Take logarithm of the revenue data and establish the following linear regression model 
    
with dummy variables: 
     
 














Derived parameters are: 
    
Other related data are: 
    
 
Amend the model with the seasonal factor, predict fiscal data, and estimate Shanghai's CDS data from 
2011 to 2014. Because the factor Rec is not cared in this chapter, the result does not contain this 
factor, and thereby called "ortho-CDS": 
The correlation between Merton's and Black-Cox's results (until 2014 Q1) is 0.74. 













For an additional subject, province comparison is also applied. Select Shaanxi as the contrast object. 
There is significant difference because of the fiscal situation. 
 
 
Chapter 5 is the second part of the estimation and some further discussion. 
 
In intensity models, the default time τ is considered as the first jump of a Poisson process. The risk 
neutral probability of default in the next dt instants is 
    
where the factor λ is called (hazard) intensity. 
 
Due to properties of Poisson process, the survival probability at time t is 
     
When price defaultable bonds, both the short rate and the intensity are adopted: 
    
In the calculation of CDS in intensity models, it is proved that if the interest rate and the intensity 
are constant, the bond spread will be equal to the risk neutral expected loss rate. Thus, if λ is 
constant over time or in a time period (often used in real transactions), it is easy to back out the 
default intensity from CDS quote: 
    
 
Hence, the derived λ is actually the ortho-CDS in last chapter. 
 











The results of intensity model and structured model are quite different in med-term. This is because 
their forms of survive probability are totally different. However, there is little difference between 
Merton model and Black-Cox model. 
 
Now have a comprehensive discussion of above models. 
First, for the results, there are several features: 
● There is seasonality in the simulated data. On the other hand, the seasonal location of revenue 
also affects investor's confidence. 
● Until 2012 Q2, the trend of Shanghai's and China's CDS is highly consistent (correlation > 0.8). 
There may be great global event(s). 
● In other period, the result is not quite consistent with China's CDS. It may be because the local 
government also has its own feature, but an important reason isthe model contains little market 
information. 
 
Then, as an overall review of this model, the following points are proposed: 
 
This model has firstly attempted to analyze risk of local government quantitatively, and has actually 
found a feasible method to simulate CDS quote. Besides, this model shows a possibility to apply firm 
specialized models to local governments. Although still imperfect, it has good prospects. 
 
However, as a simple model, and also contains defects: 
 
The biggest one is it contains too little information for a local government. The uncertainty only 
comes from the volatility of revenue, and other factors that may affect risk are not reflected in this 
model. Also, to use the revenue as the asset is too rough. 
 
Another problem is the jump between time points is a little long (three months). This is because the 
valid data are insufficiency. Moreover, the result cannot be verified by observed real data. This leads 
the model difficult to apply practically. 
 
For future improvements, it is suggested to introduce more volatility factors into this model, such as 
integrated variable Vt / Lt, instead of Vt. To introduce the asset structure and other information can 
also characterize the situation more precisely. 
 
Another role of this model is to derive the limit of debt and debt growth. To derive a limit of debt 
growth can be used as policy suggestion. Besides, if the result can be verified by real data without 
lost of information, it would be much more useful for investors and policy makers. 
 
Besides the above analysis, another factor that can affect the risk and thereby should be considered 
is the shadow banking system. 
 
There previous research is quite limited and almost not quantitative. Therefore, the author has only 
tried to take the first step to this field, and proposed some points for related study with preliminary 
calculation. The core idea is the shadow banking system will affect the risk intensity λ. 
 
One approach is to analyze the effect of shadowed factors on the current debt of local governments. 
The composition and amount are observed, so it is much easier. To calculate their risk is helpful for 
the whole situation analysis. The maim points are: 
● Increase of the comprehensive return rate. For example, BT projects only occupy 16% of 
Shanghai's total debt, but because of its high return demand, the integrated return rate of 
Shanghai's debt will be about 10%, over 1.5 times as the loan rate. 
● Increase of contingent liability burden. Because governments should guarantee for its financing 
platforms, they must bear some risk, and therefore burden. In 2012, Shanghai's debt rate will rise 
for 15% due to contingent liabilities. 
● Increase of default risk. For example, the risk of trust, BT and security financing (all of them are 
components of debt) are frequently estimated, and one view is the default rate of trust contracts 
mature in 2014 might soar to 40% (Leslie, 2014). These average risks can provide reference. 
 
Another approach is to analyze the influence of shadow banking system on the related market factors. 
This is much more difficult than the previous one, but still operable. 
● Effect on the revenue resource. Shadow banking will affect the fiscal situation of firms in real 
economy, and thus the tax will be also influenced. The predicted effect is the volatility would 
increase when shadow banking works. 
● Effect on the value of mortgage. In practice, governments often use land premium or related 
projects as the mortgage of debt. If the land premium (price) decreases, the default risk will 
increase -- it is indeed the reason of the U.S. subprime crisis. 
 
There are also other issues, such as the influence on financial system, debt securitization, liquidity 
risk, leverage and deleveraging: all these subjects can influence risk and are related with shadowed 
factors to a certain extent, but they are hard to capture currently. 
 
The last chapter is conclusion, future development and suggestion. 
 
This dissertation has explored feasible models to analyze the risk of local government debt 
quantitatively However, the models are still simple, and need to improve in future. There are two 
major ways: accuracy and practicality. Moreover, local CDS is a new concept, and it may be a little 
ahead of our time that even sovereign CDS is not yet completely clear and the local CDS market 
does not exist. 
 
Shadow banking is more promising. Because of the lack of materials there is no clear and definitive 
research in the field. It is also hard to make further progress in short term. However, there are some 
feasible approaches: to analyze the effect of shadowed factors on the current debt of local 
governments, or to analyze the influence of shadow banking system on the related market factors. 
 
Currently, both China's central and local governments are trying their best to prevent a domestic 
financial crisis. This makes the market safer, but also makes it hard to observe the real risk. 
 
The overall situation of China's local debt is controllable and stable, but the potential default risk has 
been gradually surfacing. Due to the rescue of government and other institutions, the results are not 
so harmful yet. 
 
However, improper bailout policies will bring more bad influences in future. In long run, bailing out 
the trust's investors may be bad for the financial system. Default with slight influence should be 
allowed, but transparent legal system should be established timely. 
 
The above points and approaches are left as future tasks. But because of practical difficulties, we will 
still work alone recently in this field. With the cleaning up of shadow banking in China, the 
government may allow some default events in future. That time will be a turn point. 
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論 文 審 査 結 果 の 要 旨 
 
本論文は、中国地方政府の信用リスクの分析を行っている．中国地方政府の財政を巡って、不透
明な投資による潜在的なデフォルトのリスクが指摘されている一方で、定量的な分析はほとんどなさ
れていないという問題意識に基づき、観測しうるデータから信用リスクを計測する方法を考察した． 
2章、および3章で中国地方政府の財務状況やシャドーバンキングをめぐる問題を概観し、それら
に対する先行研究のレヴューにより論点の整理を行ったのち、第4章において中国地方政府のデフ
ォルトリスクの推定を行っている．具体的には、信用リスク評価において広範に利用されている構造
モデルによるアプローチを採用し、公表されている財務データに基づいて、上海市および陜西省の
デフォルト確率を推定した．また、その妥当性を評価するにあたって、クレジット・デフォルト・スワップ
(CDS)に着目し市場の評価を参照している．その際、中国地方政府発行が対象の債券に対する
CDSは存在しないため、中国国債を対象とするCDSをレファレンスとしている．結果として、上海市の
リスクは中国政府よりやや高く、陜西省のリスクはさらに大きく評価された． 
第5章では、4章で扱われたモデルを踏まえて、構造モデルと並んで主要なデフォルトリスク評価
手法である誘導モデルを用いた推定法が議論されている．さらに、誘導モデルで推定されるデフォ
ルト強度とマクロ変数の関係を分析することで、シャドーバンキングの影響を定量的に評価する方法
を示唆している． 
本論文は、構造モデルにおける資産のダイナミクスを財政収入に依拠して推定している点、債務
を単純な構造で捉えている点など、モデル化において改良の余地があるものの、定量的な評価が
殆ど行われていない中国地方政府の信用リスクについて実際に計測する方法を示したという点で高
く評価できる． 
よって本論文は博士（経営学）論文として「合格」と判定する． 
